
Stepped Pressure Equilibrium Code

bfield

Returns ṡ ≡ Bs/Bζ and θ̇ ≡ Bθ/Bζ .

[called by: pp00ab.]
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1.1 equations of field line flow

1. The equations for the fieldlines are normalized to the toroidal field, i.e.

ṡ ≡ Bs

Bζ
, θ̇ ≡ Bθ

Bζ
. (1)

1.2 representation of magnetic field

1. The components of the vector potential, A = Aθ∇ + Aζ∇ζ, in the v-th volume are

Aθ(s, θ, ζ) =
∑

i,l

Aθ,e,v,i,l T l,i(s) cos αi +
∑

i,l

Aθ,o,v,i,l T l,i(s) sin αi, (2)

Aζ(s, θ, ζ) =
∑

i,l

Aζ,e,v,i,l T l,i(s) cos αi +
∑

i,l

Aζ,o,v,i,l T l,i(s) sin αi, (3)

where T l,i(s) ≡ s̄mi/2 Tl(s), Tl(s) is the Chebyshev polynomial, and αj ≡ mjθ − njζ. The regularity factor, s̄mi/2, where

s̄ ≡ (1 + s)/2, is only included if there is a coordinate singularity in the domain (i.e. only in the innermost volume, v = 1, and

only in cylindrical and toroidal geometry.)

2. The magnetic field,
√

g B =
√

gBs
es +

√
gBθ

eθ +
√

gBζ
eζ , is

√
g B = es

∑
i,l[( −miAζ,e,i,l − niAθ,e,i,l )T l,i sin αi + ( +miAζ,o,i,l + niAθ,o,i,l )T l,i cos αi]

+ eθ

∑
i,l[( − Aζ,e,i,l )T

′

l,i cos αi + ( − Aζ,o,i,l )T
′

l,i sinαi]

+ eζ

∑
i,l[( Aθ,e,i,l )T

′

l,i cos αi + ( Aθ,o,i,l )T
′

l,i sinαi]

(4)

3. In Eqn.(1), the coordinate Jacobian,
√

g, cancels. No coordinate metric information is required to construct the fieldline equations

from the magnetic vector potential.
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